Frequency and genetic basis of MHC, beta-2-microglobulin and MEMO-1 loss of heterozygosity in sporadic breast cancer.
The Human Leukocyte Antigen (HLA) class I molecules are critical factors in T cell recognition of abnormal, including neoplastic, cells. Loss of HLA class I expression phenotypes, as defined by immunohistochemistry-based tests, have been previously described in many types of cancer. Here we describe a microsatellite marker DNA-based loss of heterozygosity (LOH) analysis of three distinct chromosomal regions which have been implicated in HLA class I expression on a cohort of 99 unselected sporadic breast cancer samples. These regions comprise the 4Mb major histocompatibility complex (MHC) region on chromosome 6p, which contains the HLA class I heavy chain loci and other genes responsible for antigen processing, the HLA class I light chain (beta-2-microglobulin, beta2m) gene on chromosome 15q, and the putative HLA class I modifier of methylation gene (MEMO-1) on chromosome 1p. Additional chromosome 6 markers were also employed to determine the likely genetic mechanism for MHC loss. We show that 25/99 (25%) of samples show allelic loss within the MHC, 28/95 informative samples (29%) show allelic loss of beta2m and 21/76 informative samples (28%) show allelic loss of MEMO-1. Approximately half of the samples are predicted to have compromised HLA class I gene expression due to LOH at one and/or other of these three loci. Sequencing of the remaining beta2m allele in samples displaying beta2m LOH failed to detect any additional intragenic mutations. Analysis of the frequency of samples showing LOH at either 0, 1, 2 or 3 of the genomic regions analyzed suggested clustering of tumors into either 'no loci loss' or '3 loci loss' categories. These results reveal major underlying genetic causes for the high level of HLA class I expression loss seen in breast cancer.